Cluster-and-sheet pattern of enkephalin-like immunoreactivity in the superior colliculus of the cat.
The distribution of enkephalin-like immunoreactivity in the superior colliculus has been studied in the cat with the peroxidase-antiperoxidase method. Two striking patterns of immunoreactivity were observed. In the superficial layers there is a thin, dense horizontal band of immunoreactivity in the neuropil of the most dorsal tier of the superficial gray layer (sublamina 1). Because this sublayer corresponds to the zone of densest contralateral retinotectal projection, an intraocular injection of horseradish peroxidase was made in one cat to allow direct comparison of the distributions of opiate-like immunoreactivity and transported tracer in the contralateral superior colliculus. There was a detailed similarity between the two, including the presence of a gap in both at the presumptive site of the optic disc representation. The presence of enkephalin-like immunoreactivity in neural perikarya in and near sublamina 1 of the superficial gray layer, however, raised the possibility that the immunoreactive band is part of an intrinsic opiate system. Deeper in the superficial gray layer there was appreciable but weaker immunoreactivity in the neuropil and fewer immunoreactive neurons. In the intermediate gray layer and, especially medially, even deeper in the superior colliculus, enkephalin-like immunoreactivity was organized into small (100-300 micron wide) patches. In the intermediate gray layer these tended to be arranged periodically, five-seven patches being spaced at 200-600 micron intervals in caudal transverse sections. In some sections adjoining patches appeared to be fused. The patches were absent or difficult to detect in rostral sections. Caudally, they sometimes were adjacent to blood vessels penetrating the intermediate gray layer, but other times were not. Serial section reconstructions suggested that the patches observed in individual sections are part of larger arrays which have the form of anastomotic bands running in longitudinal directions somewhat oblique to the sagittal plane. It is concluded that an opiate mechanism may play a part in controlling the effects of incoming retinal information in the superficial gray layer, directly or indirectly, and that opiate peptides may also act in modulating one or more afferent or efferent systems of the deep collicular layers. Accordingly, from the functional standpoint, enkephalin-like peptides may influence both visual and sensory motor processing in the superior colliculus.